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Callistephus (see China aster) 
Callose accumulation 
virus invasion, 51, 64 
Capsicum (see Pepper) 
Captan, 11-12 
Botrytis resistance, 113 
decomposition, 306 
fungus tolerance, 116 
postharvest treatment, 413- 
14 
soil persistence, 307 
wheat stem rust resistance, 
196 
Carbon dioxide 
Botrytis inhibition, 417-18 
controlled environment facil- 
ity, 272 
control, 277-78 
increase 
postharvest disease control, 
417-19 
Puccinia penetration, 165 
Carbon disulfide 
air-water distribution, 294 
soil persistence, 300 
Carica (see Papaya) 
Carnation (Dianthus) 
wilt organism classification, 
203 
Carneocephala fulgida 
Pierce's disease spread, 
98 
Carphodorus spp. 
systematic position, 258- 
60 
Carrot (Daucus) 
phytoalexin formation, 82 
Catechol, 213 
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CDEC (2-Chloroally! diethyl- 
dithiocarbamate) 
application, 302 
persistence in soil, 300- 
1 
soil sorption 
organic matter, 298 
Centrioles, 345 
Pythium, 357, 359 
Cephalosproium 
asteris, 203 
coccorum, 202 
lecanii, 202 
serrae, 202 
Ceratocystis fimbriata 
infection enzyme synthesis, 
79 
phenolic increase, 80 
Ceratostomella fimbriata 
sodium o-phenylphenate con- 
trol, 410 
Cereal rusts 
epidemics, 184 
world situation, 183-200 
see also: Rusts 
Chaetodochium buxi, 202 
Cheilorhabdion, 250 
Chenopodium 
amaranticolor 
arabis mosaic virus, 53 
murale 
curly top symptoms, 101 
virus attenuation, 94 
China aster (Callistephus), 
203 
aster yellows association, 
89 
Chlamydomonas reinhardi 
streptomycin resistant mu- 
tant, 116 
hypothesis, 117 
Chloramines 
postharvest disease control, 
403-4 
Chloramphenicol 
Escherichia resistance, 118 
Chloranil, 306-7 
2-Chloroallyl diethyldithiocar- 
bamate (see CDEC) 
Chlorogenic acid 
decrease 
virus local lesion, 47 
disease resistance, 79 
potato, 78 
Chloronitrobenzenes 
Botrytis, 123 
Fusarium tolerance, 110, 
114 
virulence, 123 
1-Chloro-2-nitropropane, 300, 
307 
Chloropicrin (Larvocide), 308 
soil sorption 
organic matter, 298 
Chloroplast 
virus 
assembly, 62 
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protein synthesis, 62 
synthesis sites, 229-32, 
242 
2-Chloro-6(trichloromethy1) 
pridine, 295, 302 
soil 
distribution ratios, 299 
persistence, 300-1 
Chlortetracycline, 414-15 
Chromosomes, 345 
Cinnamic acid, 79 
Circulifer 
opacipennis 
curly top vector, 92 
tenellus 
curly top vector, 92, 95, 
99-100, 102 
distribution, 101 
spread potential, 102 
Circulifer spp. 
curly top vectors, 78 
Citrullus (see Melons) 
Citrus 
Diplodia 
treatment timing, 392 
Penicillium 
diphenyl resistance, 111, 
124 
postharvest control, 391, 
398 
treatment timing, 392 
Phoma 
biphenyl control, 405 
postharvest control, 391 
Phomopsis 
biphenyl control, 405 
treatment timing, 392 
postharvest disease control 
aliphatic amines, 411-12 
2-aminobutane, 411-12 
ammonia, 411 
borax, 399 
iodine, 404 
irradiation, 398 
nitrogen trichloride, 404 
sodium o-phenylphenate, 
409 
thiabendazole, 413 
see also: Lemon, Lime, 
Orange, Sweet Orange 
Cladosporium 
cucumerinum 
lignin formation, 80 
fulvum 
physiologic speciation, 
137 


tomato resistance, 134, 
136-37 
herbarum 
cold control, 395 
cold temperature growth, 
395 
heat sensitivity, 397 
low oxygen growth, 418 
Cladosporium spp. 
fig 
sorbic acid control, 414 
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melon 
postharvest control, 
391 
raspberries 
sulfur dioxide control, 401 
Clay 
fungicide sorption, 296- 
97 


physical properties, 291-92 
sorption capacities, 296 
Clover (Trifolium) 
Verticillium virulence, 210 
Clover yellow mosaic virus 
(CYMV) 
aggregates, 52 
chloroplast association, 
55 
meristem invasion failure, 
48 
virus-directed nucleic acid 
synthesis, 234, 239 
nucleolus, 235-37 
Coffee 
Hemileia, 381 
Colladonus germinatus 
virus vector, 78 
Colletotrichum 
atramentarium 
tomato resistance, 140 
circinans 
resistance mechanism, 78 
gloeosporioides, 406 
heat control, 396 
lagenarium 
fungicide resistance, 112, 
115 
lindemuthianum 
low temperature preserva- 
tion, 335 
phomoides 
tomato resistance, 140 
Collectotrichum spp. 
cacao loss, 386 
Control 
chemical, 7-8 
postharvest, 391-431 
quarantine, 6-7 
resistance, 8 
Copper, 151 
Coprinus lagopus 
ethionine resistance, 115, 
121 
septal pore apparatus, 354 
Coprinus spp. 
dolipore septum, 352 
Corn (Zea) 
corn stunt, 93 
epidemiology, 102-3 
maize streak, 93 
resistance factor 
aglycon, 78 
Corn stunt virus, 93 
epidemiology, 102-3 
vectors, 102-3 
Corpus 
nematode taxonomy, 250 
Cotton (Gossypium) 


leaf crumple virus 
X-body, 61 
Rhizoctonia control, 302 
Verticillium 
resting structure, 207 
virulence, 210 
p-Coumaric acid, 79 
esters 
disease resistance, 79- 
80 
Coumarins, 80 
Cowpea (Vigna) 
hypersensitivity, 37 
Cranberry false bottom virus, 
91 
spread, 90-91 
Criconema spp. 
cuticle, 249 
systematic position, 257, 
261 
Criconematidae 
corpus, 251 
cuticle, 249 
male gonad, 252 
stylet, 250 
Criconemoides spp. 
cuticle, 249 
systematic position, 261 
Cronartium ribicola 
haustorial sheath membrane, 
366 
Crop husbandry 
disease role, 8-9 
Cucumber (Cucumis) 
Cladosporium defense mech- 
anism, 80 
mosaic, 47 
growth disturbance, 46 
necrosis, 47 
Verticillium virulence, 
210 
Cucumber mosaic virus 
aggregates, 53 
growth disturbance, 46 
low temperature preserva- 
tion, 337 
symptom type 
host dependence, 47 
Cucumis (see Cucumber, 
Melons) 
Curly top virus, 91, 96, 104 
Argentine strain, 100 
spread potential, 104-5 
vector, 92, 95 
biologic relations, 49 
Brazilian strain, 100 
vector, 95 
Circulifer vectors, 78, 
92 
history, 98-99 
host 
attenuation, 94 
introduction, 92 
inclusion lack, 60 
origin, 99-100 
phloem degeneration 
hyperplastic growth, 50-51 


~~ 


Sater e 








necrotic obliteration, 51 
spread potential, 102 
strain selection, 94-95 
tomato resistance, 144-45 
Turkish strain, 101 
vector 

movement, 102 

spread, 93-94 

transport, 101 

Cuscuta (see Dodder) 
Cysteine 
tissue necrosis, 35 
Cytokinesis 
spore formation, 360 
basidiospore discharge, 
362-63 
basidiospore formation, 
361 
free cell formation in asci, 
361-62 
sporangial cleavage, 360- 
61 


D 
Dalapon sorption 
organic matter, 298 
Dalbulus 
elimatus 
corn stunt vector, 102-3 
maidis 
corn stunt vector, 102-3 
Datura 
tatula 


potato virus X synthesis, 
234 
TMV local lesion develop- 
ment, 47 
Daucus (see Carrot) 
Dauermycelium, 205, 207, 
213 
Dazomet (Mylone), 307 
decomposition, 305 
DBCP (1, 2-Dibromo-3-chloro- 
propane, Nemagon), 295 
persistence in soil, 300- 
1 
leaching, 303 
soil sorption, 297 
distribution ration, 299 
organic material, 298 
2, 4-D(2, 4-Dichlorophenoxy- 
acetic acid), 65 
decomposition, 306 
leaching, 303 
properties, 291 
sorption 
distribution ratio, 299 
organic matter, 298 
1, 3-D(1, 3-Dichloro-propene), 
308 


nematode toxicity, 293 
persistence in soil, 300 
soil sorption 
organic matter, 298 
DDT 
air-water diffusion, 294 
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soil persistence, 300 
solubility, 291 
Dexon (see p-Dimethylamino- 
benzenediazo sodium sul- 
fonate) 
Dianthus (see Carnation) 
1, 2-Dibromo-3-chloropropane 
(see DBCP) 
1, 2-Dibromoethane (see EDB) 
Dibromotetrachloroethane, 
124, 407 
Dicamba sorption 
organic matter, 298 
Dichlone, 111-12, 307 
decomposition, 306 
wheat stem rust resistance, 
196 
1, 4-Dichloro-2, 5-dimethoxy- 
benzene, 295 
persistence, 308 
Rhizoctonia control, 295, 
302, 308 
soil introduction, 301, 
307 
2, 6-Dichloro-4-nitroaniline 
(DCNA) 
chromosome aberrations, 
117 
postharvest disease control, 
412-13 
Rhizopus resistance, 111 
mechanism, 119 
2, 4-Dichlorophenoxyacetic 
acid (see 2, 4-D) 
1, 3-Dichloro-propene (see 
1, 3-D) 
3, 4-Dichlorotetrahydrothio- 
phene-1, 1-dioxide 
soil movement, 307 
Dictyosomes 
functional equivalents, 349 
fungal distribution, 348 
hyphal apices, 355 
identification, 348 
Pythium, 357, 359 
structure, 347-48 
2, 4-Dihydroxy-7-methoxyl-1, 
4-benzoxazin-3-one 
resistance factor, 78 
p-Dimethylaminobenzenediazo 
sodium sulfonate (Dexon), 
298 
soil movement, 307 
Dimethyl sulphoxide 
freezing damage protection, 
334 
m-Dinitrobenzene 
Aspergillus resistance, 
120 
2,4-Dinitrophenol, 117 
2, 4-Dinitro-6-sec . butylphenol 
(see DNBP) 
Diphenyl, 110-11, 119 
derivatives 
fungus tolerance, 110-11 
fungus tolerance, 119-20, 
124 
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Fusarium, 122 
membrane transport, 120 
significance, 122-23 
Diplodia natalensis 
biphenyl control, 406 
biphenyl] inhibition, 405 
borax control, 399 
diphenyl tolerance, 110, 
123 
halogenated hydrocarbons 
control, 407 
heat control, 396 
pyrrolidine control, 412 
sodium o-phenylphenate con- 
trol, 409 
Disease 
nonparasitic, 3 
postharvest control, 391- 
432 
aliphatic amines, 411-12 
ammonia, 411 
antibiotics, 414-15 
biphenyl, 404-7 
borax, 399-400 
bromine, 404 
captan, 413-14 
carbon dioxide increase, 
417-19 
chemical treatments, 399- 
415 
chloramines, 403-4 
cold, 394-96 
combined treatments, 398- 
99 
2, 6-dichloro-4-nitroaniline 
(DCNA), 412-13 
dithiocarbamates, 401-2 
environment, 416 
fungistatic agents, 392- 
93 
halogenated hydrocarbons, 
407 
heat, 396-97, 399 
hypochlorites, 402-3 
iodine, 404 
irradiation, 397-98 
nitrogen trichloride, 404 
organic acids, 414 
oxygen decrease, 417- 
19 
ozone, 415 
o-phenylphenol, 408 
physical treatments, 393- 
99 
plant growth regulators, 
416 
sodium carbonate, 400 
sodium o-phenylphenate, 
408-10 
sulfur, 400 
sulfur dioxide, 400-1 
summary, 419-20 
thiabendazole, 413 
treatment timing, 392 
ultrasonics, 398 
postharvest losses, 391 
resistance 
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breeding, 8 
Dithiocarbamates 
postharvest disease control, 
401-2 
Dithiothreitol 
tissue necrosis, 34 
Ditylenchus 
destructor 
esophageal glands, 259 
dipsaci races, 253-54 
Ditylenchus spp. 
Anguina separation, 252 
esophageal glands, 251 
female reproductive system, 
252 
systematic position, 259 
DNA, 5 
DNBP (2, 4-Dinitro-6-sec. 
butylphenol) 
sorption 
bentonite, 296 
organic matter, 298 
Dodder (Cuscuta) 
virus pathway, 63-64 
Dodine, 116 
Dolichodorus spp. 
corpus, 251 
stylet, 250 
systematic position, 255, 
258, 260 
Dolipore septum, 352-53 
Dorylaimida 
classification, 254-55 
esophageal gland ducts, 
251 
esophagus morphology, 250 
female gonads, 252 
spear, 250 
Dothidella ulei, 381 
Draeculacephala minerva 
Pierce's disease spread, 
98 
Dutch elm disease, 135 


E 


Easter lily (Lilium) 

cucumber mosaic necrosis, 
47 

Ectodesmata 
foliar secretion, 65 
virus pathway, 64-65 

EDB (1, 2-Dibromoethane) 
decomposition, 305 
nematode control, 301 
persistence in soil, 300- 


1 
polarity, 291 
soil distribution ratios, 299 
sorption, 293 
clay, 297 
organic matter, 298 
Eggplant (Solanum) 
Verticillium, 209 
chlamydospore forms, 
212 
Enchodorella spp. 
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systematic position, 255 
Endoplasmic reticulum, 344 
ascospore formation, 361- 
62 
cytosome association, 350 
dictyosome association, 
348 
dolipore septum, 352 
fungus, 346-47 
Gilbertella, 358-59 
plasmodesmata, 351 
protoplasmic streaming, 
355 
Pythium, 357, 359 
ribosomes, 347 
septal pore cap, 353 
spore germination, 363 
Entomology, 5 
Environment 
disease factor, 4 
postharvest disease control, 
416 
cold, 394-96 
heat, 396-97 
modified atmospheres, 
417-19 
Environment control 
air movement, 272-73 
atmosphere, 267-73 
atmospheric composition, 
272 
atmospheric moisture, 269- 
70 
measurement, 270 
Biotron, 267 
function, 265 
glass house, 274 
growth chambers, 266-67 
air movement, 278-79 
atmospheric composition, 
277-78 
atmospheric moisture con- 
trol, 276-77 
design features, 275 
light control, 277 
soil moisture control, 
279 
soil temperature, 279 
temperature control, 275- 
76 
light, 270-72 
Phytotron, 267 
plant disease research, 265- 
84 
problems, 280 
soil moisture, 274 
soil temperature, 273-74 
see also: Light 
Enzymes 
pathogenesis role, 30 
Epidemiology, 4 
leafhopper transmitted vi- 
ruses, 87-108 
Epistasis, 173 
EPTC (5-Ethyl-di-N, N- 
propylthiocarbamate), 
295 














































application, 302 
soil persistence, 300-1 
sorption 

clay, 297 

organic matter, 298 


Erwinia 


amylovora 
avirulent, 27-28 
host multiplication, 27- 
28 
hypersensitivity, 32 
pear resistance, 20 
premunity, 21 
saprophyte repression, 21 
thiourea filtrate necrosis, 
35 
ananas 
grey wall of tomato, 148 
aroideae, 31 
carotovora 
control, 416 
tomato resistance decrease, 
395 
tracheiphila 
lyophilized, 33 
yellow saprophyte, 21 
Erwinia spp. 
hypersensitivity, 37 
Erysiphaceae, 4 
Erysiphe graminis 
haustorial sheath membrane, 
366 
Erysiphe spp. 
haustorial sheath, 364 
Erythrose-4-phosphate, 79 
Escherichia coli 
chloamphenicol resistance, 
118 
Esophagus, 250 
Esters, 79 
p-coumarate 
disease resistance, 78- 
80 
Ethanol, 36 
Ethionine, 115 
fungus resistance, 121 
S-Ethyl-di-N, N-propylthiocar- 
bamate (see EPTC) 
Ethylene, 415 
Ethylenediaminetetraacetic 
acid (EDTA) 
TMV 
induced multiplication, 48- 
49 
Ethyl sulfide, 35-36 
European striate mosaic of 
cereals 
leafhopper egg passage, 
89 


Euscelis striatulus 
cranberry false blossom 
spread, 91 
F 


Ferbam, 113 
Ferritin, 228, 238, 241 








e, 


i8- 





Ficus (see Fig) 
Fieberiella florii 
peach X-disease vector, 
93 
Fig (Ficus) 
postharvest disease control, 
410 
irradation, 398 
Filipin, 112 
genetic resistance, 115 
Flax (Linum) 
seed borne disease, 4 
quarantine, 6 
Fluoroacetate, 121 
p-Fluorophenylalanine, 115, 
122 
Folic acids, 81 
Fomes annosus, 113 
actidione resistance, 115 
Fragaria (see Strawberry) 
Freeze-drying, 330-31, 
334 
Fungal parasitism discovery, 
2 
Fungicides 
action 
mechansims, 292-93 
modified by soil, 285-318 
prediction, 308 
decomposition in soil 
chemical, 305-6 
microorganisms, 306 
definition, 109 
dose concept, 293-94 
in soil 
generalizations, 306-8 
movement in soil 
controlling factors, 303- 
5 
distribution pattern, 303 
organic matter/water ratio, 
303 
organic 
fungus tolerance, 109-30 
persistence in soil 
diffusion, 300 
diffusion pattern, 301 
irrigation, 303 
organic matter/water ratio, 
303 
rainfall, 303 
semivolatile toxicants, 
302 
water/air ratios, 300 
physical properties, 285-91 
table, 286-90 
soil 
introduction means, 303 
soil air-water distribution 
concentration ratios, 294- 
95 
temperature effect, 295- 
96 
soil solids sorption 
aluminum oxide, 297 
clay, 296 
clay vs. organic matter, 
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298-99 
desorption, 298-99 
equations, 299 
iron oxide, 297 
moisture effect, 298 
organic matter, 297 
physical vs, chemical, 
296 
temperature effect, 299 
solubility 
effect on dose, 294 
tolerance 
cross-resistance, 110-11, 
124-25 
development, 112 
genetic change, 113-15 
genetic control, 115-17 
mechanism, 117-22 
origin, 117 
Significance, 122-25 
Fungus 
cell constitution, 343 
cytokinesis, 360 
basidiospore discharge, 
361-62 
basidiospore formation, 
361 
free cell formation in asci, 
361-62 
sporangial cleavage, 360- 
61 
cytosomes 
endoplasmic reticulum as- 
sociation, 350 
dictyosomes 
distribution, 348 
functional equivalents, 
349 
hyphal apices, 355 
identification, 348 
Pythium, 357, 359 
structure, 347-48 
endoplasmic reticulum, 344 
ascospore genesis, 361- 
62 
dolipore septum, 352 
Gilbertella, 358-59 
plasmodesmata, 351 
Pythium, 357, 359 
ribosomes, 347 
septal pore cap, 353 
spore germination, 363 
structure, 346-47 
glycogen distribution, 350 
Golgi apparatus, 347-49 
function, 348 
haustoria sheath membranes, 
364-65 
function, 366 
host cell relationship, 365 
origin, 367 
strength, 366 
heat sensitivity, 397 
hyphal growth, 355-56 
lipid drops, 350-51, 358-59 
lomasomes 
artifact possibility, 350 





configuration, 349 
function, 349-50 
Pythium, 307, 359 
significance, 350 
structure, 349 
microtubules, 357, 359 
nuclear division, 345-46 
nucleus 
centriole, 345-46, 357, 
359 
chromosome identity, 345 
membrane, 344-45, 357, 
359 
progentiole, 346 
spindle apparatus, 345 
plasmodesmata, 360 
preservation 
low temperature, 335- 
36 


lyophilization, 333 
protoplasmic streaming 
cortical membrane, 355 
function, 354 
microtubules, 355 
septum, 351 
septa 
ascomycetous types, 352 
dolipore septum, 352- 
53 


formation, 352 
inclusions, 352 
multi-pores, 352 
plasmodesmata, 351 


pore cap, 353 
specialization, 351 
types, 351 

Woronin bodies, 352 
spores 


germination, 363-64 
surface structure, 363 
zoospores 
flagellar retraction, 360 
flagellar structure, 356 
structure, 356 
Fusarium 
moniliforme 
extracellular coating, 
367 
oxysporum 
anaerobic growth, 418 
oxysporum f. batatus 
lyophilization, 333 
oxysporum f. cubense 
vascular discoloration, 
80 
oxysporum f. lycopersici 
tomato resistance, 134-35, 
140 
roseum 
maneb control, 402 
solani 
diphenyl tolerance, 110 
multiperforate septum, 
352 
solani f. cucurbitae 
chloronitrobenzenes toler- 
ance, 114, 123 
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fungicide tolerance, 110 
tolerance mechanism, 
120 
virulence, 123 
Fusarium spp. 
hydrocarbon fungicides 
double tolerants, 116 
tolerance loci, 115 
potato 
biphenyl control, 405 
halogenated hydrocarbon 
control, 407 
sweet potato 
control through environ- 
ment, 416 


G 


Gamma rays 
postharvest disease control, 
397-98 
Gene (see Resistance) 
Gene-for-gene hypothesis, 
188 
and phytoalexins, 82-83 
exception 
oat stem rust, 195 
wheat stem rust, 193-94 
Gleotrichum candidum 
lomasomes, 349 
plasmodesmata, 351 
tomato resistance decrease, 
395 
Gibberellic acid, 416 
Gibberella zeae 
epidemiology, 4 
Gilbertella persicaria, 413 
Gliocladium roseum, 202 
verticillia synonyms, 202- 
3 


Gloeosporium musarum, 415 
2-aminobutane control, 
411 
antibiotic control, 415 
maneb control, 402 
sodium salicylanilide con- 
trol, 410 
Gloesporium spp. 
heat control, 396 
B-Glucosidase 
fireblight resistance, 20 
Gluthathione, 35-36 
Glycerol 
freezing damage protection, 
334 
Glycine (see Soybean) 
Glycogen 
fungal ultrastructure, 350 
Glycolic acid, 36 
Glycosidase 
avenacin specific, 78 
disease resistance, 78 
Glycoside, 79 
disease resistance, 78 
increase 
rust infection, 79 
Glyodin, 112 
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fungus tolerance, 116 
Golgi apparatus 
fungus, 355 
cleavage vesicles, 361 
distribution, 348 
functional equivalents, 349 
identification, 348 
lomasomes, 350 
structure, 347-48 
Gomphrena virus 
cellular location, 55 
nucleus, 56 
Gossypium (see Cotton) 
Graminella nigrifrons 
corn stunt vector, 103 
Grape (Vitis) 
Botrytis 
biphenyl control, 405 
dibromotetrachloroethane 
control, 407 
o-phenylphenol control, 
408 
postharvest control, 391 
sulfur dioxide control, 400- 
1, 407 
treatment timing, 392 
gummosis, 52 
iodine disease control, 404 
irradiation 
off-flavor increase, 398 
Pierce's disease, 51-52 
epidemiology, 98 
history, 97-98 
origin, 98 
spread, 93 
tylose formation, 52 
Green petal of strawberry, 
91 
Grey leaf spot 
tomato resistance, 134 
Griseofulvin, 119 
Gummosis 
Pierce's disease, 52 


H 


Haustoria 
general structure, 364-65 
host cell relationship, 365 
sheath, 364-65 
membranes, 365-66 
origin, 367 
Hedysarum coronarium 
Verticillium, 211 
Helicotylenchus multicinctus 
ovary, 258 
Helicotylenchus spp. 
systematic position, 258 
Helminthosporium victoriae 
epiphytotic, 380 
Hemileia vastatrix 
industry destruction, 381 
Heterodera rostochiensis 
biotype hypothesis, 254 
Heterodera spp. 
cuticle, 249 
systematic position, 260 


tail shape, 253 
Heteroderidae, 251 
cuticle, 249 
Heterokaryosis 
Verticillium, 212 
Hexachlorobenzene 
Tilletia resistance, 111 
1,2, 3,4, 5, 6-Hexachlorocyclo- 
hexane (see BHC) 
Hexatylus spp. 
cuticle, 249 
Hirschmanniella spp. 
systematic position, 257, 
260 
1-Histidine, 65 
Hop (Humulus) 
Verticillium 
chlamydospore forms, 
212 
control, 211 
virulence, 210 
Hoplolaimidae 
classification, 255 
esophageal glands, 251 
Hoplolaimus spp. 
cuticle, 250 
systematic position, 257-58, 
260 
Hoplotylus spp. 
systematic position, 257, 
260 
Hordatines 
resistance factors, 78 
Hordnia circullata 
Pierce's disease spread, 


Horseradish (Armoracia) 
Verticillium, 211-12 
Host-parasite interaction 
aromatic compounds, 77- 
86 
protein synthesis, 79 
shikimate increase, 79 
Host-parasite relations 
hypersensitivity, 17 
see also: Bacterial disease, 
Resistance, Host-pathogen 
combinations 
Host-pathogen combinations 
reactions 
resistant host-virulent bac- 
terium, 26, 29 
saprophytic bacterium-plant, 
29 


sensitive host-avirulent bac- 
terium, 27-29 
sensitive host-virulent bac- 
terium, 26, 29 
Humic acids, 292 
atrazine sorption, 297 
Humulus (see Hop) 
Hydrocarbons 
aromatic fungicides 
fungus cross-resistance, 
110-11 
tolerance mutation, 114 
Hydroquinone 





fireblight resistance, 20 
8-Hydroxyquinoline, 112, 292, 
307 
3-Hydroxytyramine 
vascular discoloration, 80 
Hypersensitive reaction 
bacteria, 17-44 
bean pods, 23, 28 
biochemical explanation, 
33-36 
conclusions, 39-40 
disease symptom compari- 
son, 37-39 
environment, 25 
host physiology, 25 
hypothesis, 34-36 
inoculum influence, 24 
invisible necroses, 24 
live cells, 31-32 
membrane permeability, 
34 
noninduction, 26 
pathogen mixtures, 28-29 
pathogenicity demonstra- 
tion, 36-37 
Pseudomonas solanacearum, 
28 
SH-containing compounds, 
34-36, 40 
streptomycin inhibition, 
32-33 
tobacco, 23 
turgor loss, 34 
cereal rusts, 196 
definition, 17-18 
development 
virus, 47-48 
Hypersensitivity, 18 
premunity comparison, 32- 
33 
rust reaction, 166-67, 175 
Hypochlorite ions 
postharvest disease control, 
402-3 
Hypomyces (see Fusarium) 
Hypsoperine 
graminis, 253 
spartinae, 253 
Hypsoperine spp. 
separation from Meloidogyne, 
253 
systematic position, 260 


I 


Illite sorption capacity, 296 
Immunomicroscopy 
virus synthesis 
autoradiography combina- 
tion, 228-29 
ferritin method, 228, 
238 
in chloroplasts, 231-32 
nucleus, 235, 238 
Inazyma dorsalis, 104 
Inclusion bodies, 46, 53, 62, 
225 
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structure, 56-59 
nuclear, 60-61 
Indole-3-acetic acid, 84 
post infection changes, 80 
Insecticides 
tomato sensitivity, 151 
Iodine, 404 
125] 
virus synthesis studies, 
228-29, 241 
Iodoacetate, 115 
Aspergillus tolerance, 121 
Iota spp. 
systematic position, 257 
Ipomoea (see Sweet potato) 
Isopyrum fumarioides, 185 
Itersonilia perplexans 
heat control, 396 


K 


Kanamycin, 125 
Kaolinite 

sorption capacity, 296 
Karyochorisis, 345 


L 


Larvocide (see Chloropicrin) 
Leaf crumple virus 
X-body, 61 
Leafhoppers 
virus vectors, 87 
relationship, 88 
Legislation (see Quarantine) 
Lemon (Citrus), 122 
postharvest disease control 
biphenyl, 406 
2,4-D, 416 
2, 6-dichloro-4-nitroaniline, 
413 
nitrogen trichloride, 404 
sodium carbonate, 400 
Lettuce necrotic yellows virus 
tracheary elements, 54 
Light, 270 
growth chamber control, 
277 
photoperiod control, 272 
plant growth requirement, 
271 
quality, 271 
abnormal symptoms, 271- 
72 
radiation intensity, 272 
Lignification 
resistance factor, 80 
Lilium (see Easter lily) 
Lime (Citrus) 
tristeza virus 
phloem symptoms, 50-51 
Linear alkylate sulfonate, 
298 
soil distribution ratio, 299 
Linum (see Flax) 
Lipid 
fungus ultrastructure, 350-51 
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Lomasome 
artifact possibility, 350 
configuration, 349 
function, 349-50 
Pythium, 357, 359 
significance, 350 
structure, 349 
Longidorella spp. 
systematic position, 255 
Longidorus spp. 
species number, 255 
systematic position, 254- 
55 
Lycopersicon (see Tomato) 
Lyophilization 
preservation, 330-31, 
334 
list of organisms, 332-33 


M 


Macropsis trimaculata 

peach yellows spread, 91, 

96-97 
Macrotrophurus spp. 

systematic position, 259 
Maize (Zea) 

rust resistance, 175 

adult plant resistance, 
170 
genetic structure analysis, 
172 
infection type, 167 
inheritance, 174 
low infection intensity, 
166 
multiline varieties, 177-78 
polygenic basis, 176 
transgressive segregation, 
174 
Maize streak virus 

host introduction, 93 
Malachite green, 115 

cross-resistance, 124 
Malthus, 375 

predictions, 376 
Malus (see Apple) 

Maneb (manganous ethylenebis- 
dithiocarbamate) 

postharvest disease control, 

402 

Manganese, 151 

Manganous ethylenebisdithio- 
carbamate (see Maneb) 

Maple (Acer) 

Verticillium isolates, 208 
Marglobe (see Tomato) 
Medicago (see Alfalfa) 
Melampsora lini 

somatic hybridization, 188 
Meloidogyne 

acronea, 253 

hapla 

tomato resistance, 145 
Meloidogyne spp. 
Hypsoperine separation, 253 
systematic position, 260 
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tail shape, 253 
tomato resistance, 145-46, 
152 
Melons (Citrullus, Cucumis) 
Alternaria 
postharvest control, 391 
Cladosporium 
postharvest control, 391 
postharvest disease control, 
410 
borax, 400 
hypochlorite, 403 
nitrogen trichloride, 404 
tetraiodoethylene, 407 
Mentha (see Mint) 
Mercaptoacetamide 
tissue necrosis, 34 
Mercaptoethanol 
tissue necrosis, 34, 36 
Metham-sodium, 298 
decomposition, 305, 307 
leaching, 303 
Methionine, 36, 121 
6-Methoxybenzoxazolinone, 
78 
2-Methoxyhydroquinone 
disease resistance, 78 
Methyl bromide, 308 
soil persistance, 300 
sorption 
organic matter, 298 
vapor pressure, 291 
Methyl] hippurate-a-chymotryp- 
sin, 120 
Methyl] isothiocyanate, 307- 
8 
decomposition, 305 
soil persistence, 300 
Methylmercuric dicyaniamide 
(MMDD), 295 
volatility 
Pythium toxicity, 295 
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cacao loss, 386 
Monilinia fructicola 
heat sensitivity, 397 
postharvest control, 396, 
399 
2-aminobutane, 411 
antibiotics, 415 
2, 6-dichloro-4-nitroaniline, 
412-13 
hypochlorite, 403 
irradiation, 398 
o-phenylphenol, 407 
sodium dehydroacetic acid, 
414 
sodium o-phenylphenate, 
410 
sulfur, 400, 407 
Montmorillonite 
fungicide sorption, 297 
sorption capacity, 296 
Morulaimus spp. 
systematic position, 258, 
260 
Musa (see Banana) 
Mycobacterium tuberculosis 
antibiotic resistance se- 
quence, 125 
Mylone (see Dazomet) 


N 
Nabam, 113 
soil movement, 307 
sorption 
organic matter, 298 
Nacobbus spp. 


systematic position, 258, 
260 
NADPH, 79 
Nailhead spot, 133 
Naphthalene 
Fusarium tolerance, 110 


3-Methyl-6- methoxy-8-hydroxy-Narcissus yellow stripe 


3, 4-dihydroxyisocoumarin, 
82 
Microsclerotia, 206-8 
Mint (Mentha) 
Verticillium, 207, 211 
Mitochondria 
Ascodesmis, 358-59 
fungus, 346 
hyphal tip, 355 
septal pore passage, 
354 
Puccinia 
spore germination, 363 
Pythium, 357, 359 
MMDD (see Methylmercuric 
dicyaniamide) 
Moisture, 269-70 
effect on fungicide dose, 
293 
growth chamber control, 
276-77 
soil, 279 
Monilia cinerea, 418 
Monilia pod rot 


aggregates, 53 
National Screening Program 
tomato disease resistance, 
131, 133 
Nectria 
gliocladioides, 303 
inventa, 205 
Nemagon (see DBCP) 
Nematode 
Dorylaimida 
classification, 254-55 
1, 3-D toxicity, 293 
EDB control, 301 
golden, 5-6 
morphology use in taxonomy 
corpus, 250-51 
cuticle, 248-50 
digestive system, 250 
esophageal glands, 251, 
255 
esophagus, 250 
female reproductive system, 
251-52, 255 
isthmus, 251 








male gonad, 252-53 

miscellaneous characters, 
253 

posterior bulb, 251 

stylet, 250 

tail shape, 253 

physiological races, 253- 

54 


taxonomic problems, 247- 
64 


genera increase, 247 
morphological feature inter- 
pretation, 256 
new species justification, 
248 
type specimens, 248-49 
tetrachlorothiophene control, 
301 
Nematology, 5-6 
Neotylenchidae corpus, 250 
Nephotettix apicalis var. 
cincticeps 
rice dwarf transmission, 87, 
104 
Neurospora 
crassa : 
diphenyl tolerance, 111 ; 
ethionine resistance, ; 
121 
fluorophenylalanine resist- 
ance, 122 
fungicide resistance, 114 
tetrasperma 
hydrocarbon resistance, 
114 
Neurospora spp., 113 
actidione resistance, 115 
mutants, 116 
sorbose resistance, 120 
sulfanilamide 
genetic resistance, 114 
Nicotiana (see Tobacco) 
Nigrospora sphaerica 
control, 410 
Nitroanilines 
chloronated 
Fusarium tolerance, 
110 
Nitrogen 
liquid 
organism preservation, 
331, 334 
Nucleolus 
virus 
inclusion bodies, 60-61 
RNA synthesis, 56 
virus-directed RNA synthe- 
sis, 231-39, 241 
clover yellow mosaic virus, 
235-37 
TMV, 234 
Nucleus 
ascospore formation, 361 
basidiospore formation, 
362 
chromosome identity, 344 
division 
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centrioles, 345-46 
karyochorisis, 345 
nuclear envelope, 345 
procentriole, 346 
spindle apparatus, 345 
haustoria, 364 
membrane, 344-45, 357, 
359, 362 
blebs, 362 
dictyosome association, 
348 
pores, 345 
migration 
septum, 352-54 
Pythium, 357, 359 
virus 
inclusion body, 60-61 
occurrence, 60 
RNA synthesis, 62 
virus-directed RNA synthe- 
sis, 231-39, 241 
Nutritional inhibition resist- 
ance theory, 19 
Nystatin, 412 
postharvest disease control, 
415 


Oo 


Oat (Avena) 
avenacin, 78 
crown rust resistance, 168 
Helminthosporium epiphytot- 
ic, 380 

Pyrenophora avenae 

epidemiology, 4 

er genes, 191- 

9 
Office of Plant Exploration 

and Introduction 

wild tomatoes, 133 

Oomycete 
dictyosomes, 348 
microtubules, 347 
mitochondria, 346 

Ophiobalus 
graminis, 9 

oat resistance, 78 
graminis var. avenae 
avenacin specific glycosi- 
dase, 78 
Orange (Citrus) 
postharvest disease control, 
407, 411 
benzoic acid, 414 
biphenyl, 406 
borax, 399, 410 
2,4-D, 416 
environment, 416 
heat, 396 
hypochlorite, 403 
o-phenylphenol, 408 
sodium salicylanilide, 
410 
thiabendazole, 413 
Orchinol, 82 
Oxygen decrease 
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postharvest disease control, 
417-19 
Oxytetracycline, 414-15 
Ozone, 415 


P 


Paecilomyces buxi, 202 
Papaya (Carica) 
Colletotrichum control 
heat, 396 
Papaya ringspot virus 
cytoplasm, 52-53 
Paralongidorus spp. 
species number, 255 
systematic position, 255 
Parasites 
physiologic races, 3-4 
Paratanus exitiosus 
sugarbeet yellow wilt vector, 
92-93, 104 
Parsnip (Pastinaca) 
Itersonilia control 
heat, 396 
Pathogenesis 
bacterial products, 30 
Pathogenicity 
bacteria, 23-24 
definition, 18 
PCNB 
decomposition, 306 
fungitoxic vapors, 295 
persistence, 308 
Rhizoctonia 
control, 295 
tolerance, 293 
soil incorporation, 295, 
307 
Pea (Pisum) 
clover-yellow- mosaic virus 
aggregates, 52 
chloroplast association, 
55 
pea enation mosaic virus 
nucleus, 56 
Pea enation mosaic virus 
intact virus particles 
nucleus, 234 
nucleus, 56 
Peach 
host introduction 
virus attack, 92 
peach yellows 
epidemiology, 96-97 
history, 96 
postharvest disease control 
ammonia, 411 
biphenyl, 405 
combined treatments, 399 


2, 6-dichloro-4-nitroaniline, 


412-13 
heat, 396 
hypochlorite, 403 
irradiation, 398 
nystatin, 412, 415 
o-phenylphenol, 408 
pimaricin, 415 
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sodium dehydroacetic acid, 
414 
sodium o-phenylphenate, 
410 
Rhizopus rot, 395 
Peach X-disease virus, 91 
vector movement, 93 
Peach yellows virus 
epidemiology, 96-97 
host introduction, 92 
spread, 91 
histary, 96 
Pear (Pyrus) 
fireblight resistance, 20 
irradiation 
physiological effect, 
398 
postharvest disease control 
cold, 394-95 
oxygen decrease, 417 
sodium o-phenylphenate, 
410 
Pear decline 
callose accumulation, 51 
symptoms, 51 
Peltimigratus spp. 
systematic position, 258, 
260 
Penicillium 
chrysogenum 
acenaphtene resistance, 
111, 120 
digitutum, 124 
biphenyl inhibition, 404-5 
biphenyl resistance, 406 
borax control, 399 
diphenyl tolerance, 110-11, 
122 


halogenated hydrocarbon 
control, 407 
heat control, 396 
postharvest control, 391 
sodium carbonate control, 
400 
thiabendazole control, 
413 
treatment timing, 392 
expansum 
2-aminobutane control, 
411 
cold control, 395 
2, 6-dichloro-4-nitroaniline 
control, 413 
heat tolerance, 397 
thiabendazole control, 413 
treatment timing, 392 
glaucum, 418 
italicum, 124 
biphenyl] inhibition, 405 
diphenyl tolerance, 110 
sodium carbonate control, 
400 
notatum, 113 
Penicillium spp. 
biphenyl resistance, 406 
hypochlorite toxicity, 403 
postharvest disease, 402 
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2-aminobutane control, 
411 
ammonia control, 411 
biphenyl control, 406 
2, 6-dichloro-4-nitroaniline 
control, 413 
sodium o-phenylphenate 
control, 409 
treatment timing, 392 
spores 
surface structure, 363 
Pentachloronitrobenzene 
(PCNB), 407 
cross-resistance, 124 
Rhizoctonia sensitivity, 
111 
Sclerotium tolerance, 111, 
119-20 
virulence, 123-24 
Pentose phosphate pathway 
rust infection, 79 
Pepper (Capsicum) 
hypersensitivity test, 37 
Peronospora spp. 
haustorial sheath membrane, 
367 
low temperature preserva- 
tion, 335 
Peronospora tabacina 
epiphytotic, 380 
Phaltan, 116 
Phaseollin, 82 
Phaseolus (see Bean) 
Phaseolus virus 2 
nuclear inclusions, 60 
Phenylalanine ammonia lyase, 
79 
Phenylalanine increase 
rust infection, 79 
Phialophora 
cinerescens, 203-4 
verrucosa, 203 
Phloem 
aster yellows infection 
crystals, 60 
degeneration 
virus induced, 50-51 
Phloretin 
resistance factor, 78 
Phoma 
eitricarpa 
postharvest control, 391 
destructiva 
tomato resistance, 139 
Phomopsis citri 
2-aminopyridine control, 
412 
biphenyl control, 406 
borax control, 399 
diphenyl! inhibition, 405 
halogenated hydrocarbons 
control, 407 
sodium o-phenylphenate con- 
trol, 409 
Phony peach disease virus, 
91, 104 
host introduction, 92 


SUBJECT INDEX 


spread, 89 

xylem, 88 
Phosphoenolpyruvate, 79 
Phygon, 112 
Phytoalexin, 77, 81-83 


and gene-for-gene hypothesis, 


82-83 
Phytopathology 
advances 
biochemical approach, 
9 
breeding resistance, 18 
chemical control, 7-8 
crop husbandry, 8-9 
entomology, 5 
epidemiology, 4-5 
nematology, 5-6 
plant parasite races, 3-4 
quarantine, 6-7 
virology, 5 
definition, 1 
future, 10-11 
historical, 2 
in hungry world, 375-90 
agricultural production, 
276-77 
crop diversification, 381 
crop loss estimates, 385- 
86 
developing nations' export 
earnings, 381 
higher plant populations, 
378 
increased populations, 375. 
76 
Malthus, 375-76 
multiple cropping, 378- 
79 
new control methods, 386- 
88 
new food sources, 377 
pathogen introduction, 381 
phytopathogen dangers, 
378 
phytopathology failures, 
380 
phytopathology needs, 381- 
82 


research funds, 384 
shortened testing, 379-80 
solutions, 387-89 
Phytophthora 
citrophthora 
fungicide tolerance, 119- 
20 
fragariae 
low temperature preserva- 
tion, 335 
infestans, 2, 189 
cortical membrane, 355 
disease resistance, 78 
haustoria, 364 
physiologic races, 138 
phytoalexin formation, 81 
races, 4 
tomato resistance, 138-39, 
152 






























































parasitica 
procentrioles, 346 
phaseoli 
low temperature preserva- 
tion, 335 
Phytophthora pod rot 
cacao loss, 386 
Phytotron, 267, 270 
Pisatin, 82 
Pierce's disease (Alfalfa 
dwarf), 51-52, 88, 91 
epidemiology, 98 
history, 97-98 
host introduction 
virus spread, 93 
leafhopper vectors, 79 
virus movement speed, 
67 
Pimaricin, 415 
Pinocytosis 
virus entry, 65 
Pisum (see Pea) 
Pisum virus 2 
nuclear inclusions, 60 
Plant disease research 
controlled environment, 265- 
84 
air movement, 272-73 
atmosphere, 267-73 
atmospheric composition, 
272 
atmospheric moisture, 269- 
70 
Biotron, 267 
function, 265 
glasshouse, 274 
growth chamber, 266-67, 
275-79 
light, 270-72 
Phytotron, 267, 270 
soil moisture, 274 
soil temperature, 273- 
74 
temperature measurements, 
267-69 
Plant pathology (see Phytopath- 
ology) 
Plasmagenes, 195 
Plasmodesmata, 49, 65 


fungi, 351, 360 

virus 
movement, 63-64, 66, 
68 


particles, 54 
Plasmodiophora brassicae 
host cell relationship, 365 
Plectonema boryanum 
virus association, 56 
virus entrance, 66 
Polygenes, 174 
Polyphenoloxidase, 36 
increase 
virus local lesion, 47 
Polyphenols, 36 | 
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Polysaccharides 
toxin, 31 
Potato (Solanum) 
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chlorogenic acid 
disease resistance, 78 
golden nematode, 5-6 
Phytophthora infestans 
phytoalexin formation, 
81 
postharvest disease control, 
410 
antibiotics, 415 
biphenyl, 405 
environment, 416 
halogenated hydrocarbons, 
407 
spongospora subterranea 
quarantine, 7 
Synchytrium endobioticum 
breeding resistance, 8 
Verticillium 
chlamydospore forms, 
212 
distribution, 209 
resting structures, 207 
temperature effect, 209 
tricorpus isolation, 213 
virulence, 210 
Potato virus X, 142 
synthesis site 
Datura, 234 
Potato virus Y, 142 
group 
diagnostic aggregate, 
53 


lyophilization, 333 
tomato resistance, 143-44 
Potato witches' broom, 91 
Potato yellow dwarf virus, 91 
cellular location, 55 
host passage attenuation, 
94 


insect transmission, 89 
juice transmission, 88 
transmission specificity, 
95 
Powdery mildew, 259 
Pratylenchoides spp. 
esophageal glands, 251 
systematic position, 257, 
260 
Pratylenchus spp. 
male gonad, 252 
systematic position, 257, 
260 
vestigal ovary, 252 
Premunity, 20-22 
definition, 18 
hypersensitivity compari- 
son, 32-33 
Procentriols, 346 
Procriconema spp. 
systematic position, 257 
Protoplasmic streaming 
fungus 
cortical membrane, 355 
function, 354 
microtubules, 355 
septum, 351 
Prunus (see Apricot, Peach) 
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Pseudhalenchus spp. 
systematic position, 258- 
59 
Pseudomonas 
angulata, 30 
fluorescens, 21, 23 
glycinea 
hypersensitivity, 27 
low temperature preserva- 
tion, 335 
mors-prunorum 
epiphyte repression, 21 
phaseolicola 
host multiplication, 22- 
23 
solanacearum, 38 
host multiplication, 27 
tomato resistance, 140- 
41 
virulence loss, 28 
virulent-avirulent mixture, 
28 
wilt production, 31 
syringae 
hypersensitivity, 22, 24- 
25, 28, 30-32 
tobacco multiplication, 23- 
24 
syringae var. capsici, 22 
tabaci 
host pH changes, 19 
inoculation method, 39 
multiplication in host, 23, 
26-27, 30 
nutritional inhibition, 19 
pathogenicity, 23-24 
premunity, 20-21, 26 
resistance, 19 
toxin inactivation, 19 
toxin production, 30 
Pseudomonas spp. 
bean pod symptoms, 22 
hypersensitivity, 37 
speciation, 38 
Puccinia 
antirrhini 
snapdragon resistance, 
165 
coronata 
lyophilization, 333 
oat losses, 380 
coronata avenae 
mutation rate, 188 
oat resistance, 192 
race identification, 192 
race production, 195 
uredial generation reduc- 
tion, 168 
graminis 
breeding resistance, 8 


haustorial sheath membrane, 


366 
lyophilization, 333 


resistance vs. uredia size, 


168 
septal pore apparatus, 
353 
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somatic hydridization, 
188 
graminis avenae 
gene-for-gene hypothesis 
exception, 195 
plasmagene, 195 
race identification, 195 
graminis secalis 
low temperature preserva- 
tion, 336 
graminis tritici, 183, 193 
fungicide resistance, 196 
host adaptation, 184 
host resistance genes, 
194 
low temperature preserva- 
tion, 336 
race 15B epiphytotic, 380 
race identification, 190- 
91 
resistance, 168 
stomatal penetration, 165- 
66 
temperature adaptation, 
196 
uredia number, 165 
podophylli 
dictyosomes, 348 
recondita 
septal pore apparatus, 
353 
stomata penetration, 166, 
168 
recondita tritici, 192 
evolution, 184 
host adaptation, 184-85 
host resistance genes, 194 
race identification, 192 
sorghi 
control, 175-76 
host resistance, 164, 170, 
174 
infection type, 167 
resistance genes, 172, 
176 
striiformis, 193, 197 
adaptation, 184 
distribution, 192 
epidemics, 184 
host resistance, 167-68 
race identification, 191- 
92 
spore germination, 363 
temperature adaptation, 
196 
see also: Rusts 
Puccinia spp., 163 
haustorial sheath, 364 
partial septa, 353 
pseudosepta formation, 354 
see also: Resistance 
Pucciniaceae, 4 
Pyrenophora avenae 
epidemiology, 4 
Pyrrolidine, 412 
Pyrus (see Pear) 
Pythium 
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debaryanum 
fungicide tolerance, 119 
ultimum 
cortical membrane, 355 
hyphal apices vesicles, 
355 
hyphal structure, 357, 
359 
lomasome, 357, 359 
membrane differentiation 
site, 348 
spindle apparatus, 345 
Pythium spp. 
cold temperature inactivation, 
395 
lyophilization, 333 


Q 


Quarantine, 6-7 
Quinate, 78-79 
Quinone 
accumulation 
virus local lesion, 47 
resistance factor, 78 
virus inactivation, 48 


R 


Radopholus spp. 
systematic position, 257, 
260 
Ranunculaceae 
rust adaptation, 184 
Raspberry (Rubus) 
postharvest disease control 
sulfur dioxide, 401 
Verticillium, 211-12 
Redox potential 
invaded tissue, 36 
shift, 83 
Resistance 
breeding, 8 
chemical mechanisms, 77 
expression 
rusts, 163-82 
fireblight 
arbutin-hydroquinone com- 
plex, 20 
functional resistance hypothe- 
sis, 166 
genes 
environment effect, 194 
genetics 
dominance reversal, 173- 
74 
environment effect, 174- 
75 
epistasis, 173 
gene interactions, 172-73 
gene linkage, 171-72 
hypersensitivity, 170 
modifier genes, 173 
multiple independent genes, 
171 
polygene, 174 
quantitative variation, 174 
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rusts, 163-82 
Single gene, 171 
transgressive segregation, 
174 
induced 
hypersensitivity, 18 
premunity, 18, 20-22 
nutritional theory, 19 
phytoalexins, 81-83 
preformed 
antibacterial agents, 19- 
20 
definition, 18 
fungitoxic agents, 78 
glycoside, 78 
nutritional inhibition, 19 
pH changes, 18-19 
rust 
assessment, 175-78 
avirulent race selection, 
169 
delayed host penetration, 
164 
disease escape, 164 
disease tolerance, 169 
environment, 169 
hypersensitivity, 166-67, 
175, 196 
incubation time effect, 168 
infection type classification, 
167 


leaf surface characteristics, 


165 
mature plant, 170 
multiline varieties, 177- 
78 
oat genes, 191-92 
ontogenetic change, 167- 
68 
penetration frequency, 164 
physiologic races, 169- 
70 
physiologic resistance, 
166-67 
polygenes, 196-97 
stomata, 165-66 
tolerance, 196 
types, 163 
uredia formation, 168 
uredia number, 165-66 
wheat genes, 187, 190, 
194 
synthesized compounds 
esters, 79-80 
lignification, 80 
protein, 79 
tannin, 84 
tomato, 131-62 
bacterial wilt, 140-41 
catface, 150 
chemicals, 151 
combined resistances, 151- 
52 
crease stem, 150 
fungus diseases, 134-40 
green gel, 150 
National Screening Pro- 


gram, 131 
nematodes, 145-46 
physiological disorders, 

146-49 
requirements, 132-33 
virus diseases, 141-44 


Rhizobium spp. 


host cell relationship, 365 


Rhizoctonia solani, 113 


dolipore septum, 352 

fungicide cross-resistance, 
124 

fungicide response, 111-12 

microtubules, 347 

partical septa, 354 

PCNB sensitivity, 111 

septal pore apparatus, 353- 
54 


septal pore cap, 353 


Rhizoctonia spp., 111 


control 
1, 4-dichloro-2, 5-dimeth- 
oxybenzene, 295, 302, 
308 
low temperature preserva- 
tion, 336 


Rhizopus 


arrhizus, 413 
chilling sensitivity, 395 
DCNA resistance, 111, 
119 
nigricans, 418 
oryzae 
chilling sensitivity, 395 
stolonifer, 402 
antibiotic control, 415 
biphenyl control, 405 
chilling sensitivity, 395 
2, 6-dichloro-4-nitroaniline 
control, 412-13 
environment, 416 
heat sensitivity, 397 
heat treatment, 396 
hypochlorite, 403 
irradiation control, 398 
low oxygen growth, 418 
low temperature storage, 
336 
nystatin control, 412 
sodium dehydroacetic acid 
control, 414 
spore inclusions, 363 
sulfur control, 400 


Rhizopus spp. 


diphenyl tolerance, 110 
hyphal tips 
mitochondria, 355 
postharvest disease control 
2, 6-dichloro-4-nitroaniline, 
412 
heat, 396 
sulfur dioxide, 401 
treatment timing, 392 
protoplasmic streaming 
cortical membrane, 355 


Ribosomes 


fungi, 347 





Pythium, 357, 359 
Rice dwarf virus, 104 
cell localization, 55 
history, 87 
RNA, 5, 21, 118 
fungus nucleus 
ultrastructure, 345 
virus 
chloroplast association, 
231 
nuclear RNA content, 232- 
33 
nuclei, 56 
nucleolar RNA content, 
233 
RNA composition, 231 
virus-directed synthesis, 
231 
cytoplasm site, 239-40 
nuclear site, 232-33 
Rotylenchoides intermedius 
ovary, 258 
Rotylenchoides spp. 
systematic position, 258, 
260 
vestigal ovary, 252 
Rubus (see Raspberry) 
Rubus stunt, 91 
Rusts 
avirulent race selection, 
169 
cereal 
environment influence, 185 
epidemics, 184-85 
epidemiology, 185-86 
evolution, 184 
field race, 186 
hypersensitive reaction, 
196 
race identification, 190-92 
sexual mechanisms, 195 
spore movement, 186 
world situation, 183-200 
chemical control, 192-93 
collections, 327 
control, 197 
heterokaryosis, 196 
host-pathogen relations ge- 
netics, 193-95 
host resistance genetics, 
163-82 
single gene resistance, 
171 
physiologic races 
classification, 189 
identification, 188- 
89 
nomenclature, 190 
origin, 187-88 
wheat resistance genes, 
187 
publications, 197 
somatic hybridization, 188, 
196 
spore storage, 
197 
see also: Puccinia 
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Salicylanilide 
postharvest disease control, 
410 
Sclerotinia fructicola, 113 
fungicide tolerance, 116 
Sclerotinia spp. 
fungicide tolerance, 116 
Sclerotium rolfsii, 120 
cross resistance, 124 
diphenyl tolerance, 110 
PCNB tolerance, 111, 119- 
20 
virulence, 123-24 
Scopoletin, 80 
Sculellonema spp. 
systematic position, 258 
Seeds 
virus transmission, 49 
Septa 
Ascodesmis, 358-59 
fungus 
ascomycetous types, 352 
dolipore septum, 352- 
53 


formation, 351 
inclusions, 352 
multi-pores, 352 
plasmodesmata, 351 
pore cap, 353 
specialization, 351 
Woronin bodies, 352 
Septoria lycopersici 
tomato resistance, 139-40 
Severe etch virus 
aggregates, 53 
nucleus, 61 
X-bodies, 60 
SH compounds 
tissue necrosis, 34-36, 
40 
Shikimate, 78 
synthesis 
rust infection, 79 
Simazine 
properties, 291 
Snapdragon (Antirrhinum) 
rust resistance 
stomata number, 165 
Verticillium 
chlamydospore forms, 
212 
tricorpus, 213 
Sphaeropsis sp. 
diphenyl tolerance, 110 
Spinach 
soft rot control, 414 
Spotted wilt 
tomato resistance, 142-43 
Sodium benzoate, 114 
Sodium bisulfite, 401 
tissue necrosis, 34 
Sodium caprylate, 114 
Sodium carbonate 
postharvest disease control, 
400 
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Sodium dehydroacetic acid 
postharvest dip, 414 
Sodium o-phenylphenate, 111 
Penicillium resistance, 
111 
postharvest disease control, 
400-1, 403, 408 
discontinuance, 406 
safety, 409 
use, 409 
Sodium tetraborate (see Borax) 
Soil : 
fungicide decomposition 
chemical, 305-6 
microorganisms, 306 
fungicide sorption 
soil air-water distribution, 
294-96 
soil water-solids distribu- 
tion, 296-300 
penetration by fungicides, 
303 
controlling factors, 303- 
5 
distribution patterns, 303- 
4 
physical properties 
clay fraction, 291-92 
fungicide action modifica- 
tion, 285-318 
geometrical structure, 
291 
organic matter, 292 
see also: Fungicides 
Solanum (see Eggplant, Potato) 
Sorbic acid 
postharvest disease control, 
414 
Sorbose, 120 
Southern bean mosaic virus, 
o4 
lyophilization, 333 
movement 
phloem, 68-69 
xylem, 67-68 
necroses spread, 46-47, 
69 
Southern Tomato Exchange Pro- 
gram (STEP) 
Soybean (Glycine) 
Pseudomonas glycinea, 
27 
Spectro-radiometer, 272 
Sphaerulariidae 
corpus, 250 
Spongospora subterranea 
quarantine, 7 
Sporotrichum lateritium, 204- 
5 
S-S bonds 
hypersensitivity reaction, 
36, 40 
necrosis reactive site, 34- 
35 
Stellaria media, 94 
Stemphylium 
sarcinaeforme, 113 
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fungicide tolerance, 116, 
124 
solani 
tomato resistance, 136 
Stomiopeltis citri 
hypochlorite control, 43 
Strawberry (Fragaria) 
Botrytis 
2, 6-dichloro-4-nitroaniline 
control, 413 
postharvest control, 391, 
396, 399 
radiation control, 398 
treatment timing, 392 
postharvest control 
actidione, 415 
high carbon dioxide, 417 
low oxygen, 418 
sodium dehydroacetic acid, 
414 
Rhizopus 
cold control, 395 
Verticillium 
virulence, 210 
Streptomycin, 125 
hypersensitive reaction in- 
hibition, 32-33 
resistant Chlamydomonas 
mutants, 116 
hypotheses, 117 
soft rot control, 414-15 
soil sorption, 296 
Stylet, 250 
Sugarbeet (Beta), 95 
beet yellows 
phloem degeneration, 50- 
51 
curly top, 99 
virulence selection, 94-95 
host introduction 
virus attack, 92-93 
Sugarbeet yellow wilt virus 
host introduction, 92-93 
potential spread, 104 
Sugarcane chlorotic streak, 
91 
Sugarcane mosaic virus 
cytoplasm, 52-53 
low temperature preserva- 
tion, 337 
vegetative spread, 90 
Sulfanilamide, 113 
Neurospora resistance, 
114 
rust inhibition, 81 
Sulfur, 196 
postharvest disease control, 
400, 407 
Sulfur dioxide 
postharvest disease control, 
400-1, 407 
Sweet orange (Citrus) 
quick decline 
callose accumulation, 
51 
tristeza virus 
callose accumulation, 51 
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Sweet potato (Ipomoea) 
Ceratocystis fimbriata 
infection, 79 
phenolic increase, 80 
postharvest disease control, 
410, 412 
2, 6-dichloro-4-nitroaniline, 
413 
environment, 416 
Synchytrium endobioticum 
resistance, 8 


t 


Tannin defense reaction, 84 
Telotylenchus spp. 
systematic position, 258- 
60 
Temperature 
effect on fungicide dose, 
293 
growth chamber control, 
275-76 
leaf tissue, 267-69, 276 
measurement, 268-69 
postharvest disease control 
cold, 394-96 
heat, 396-97 
soil, 273-74 
control, 279 
see also: Environment 
Teoquil, 115 
Tetrachlorethylene 
postharvest disease control, 
407 
2, 3, 5, 6-Tetrachloronitroben- 
zene, 407 
Tetrachlorothiophene, 300 
air-water diffusion, 294 
amount required in soil, 
301 
nematode control, 301 
Tetraiodoethylene, 407 
Tetylenchus spp. 
systematic position, 259- 
60 
Thalictrum spp., 185 
Thermistor, 268 
Thermocouple, 268 
Thermopile, 272 
Thiabendazole 
postharvest disease control, 
413 
Thioacetamide, 35 
Thiodiglycolic acid, 35-36 
Thioglycolic acid 
tissue necrosis, 34, 36 
Thiourea, 402 
tissue necrosis, 35 
Thiram, 112-13, 402 
Tilletia 
caries 
chlamydospore surface 
structure, 363 
foetida 
hexachlorobenzene resist- 
ance, 110 











TMV 


aggregates, 52, 59 
cytoplasm, 52 
nucleus, 56 
sieve element, 54 
vacuoles, 53 
veins, 54 
bacterial protreatment 
protection, 21 
cell entry, 65-66 
chloroplast association, 55, 


62 
chloroplast synthesis site, 
242 
cell fractionation, 230- 
31 
cytological observation, 
230 } 
immunomicroscopy, 231- { 
32 
cytoplasm synthesis site, j 
240 ‘ 
discovery, 2 i 
formation : 
induced, 48-49 4 


tissue resistance, 48 
growth disturbance, 46 
immunomicroscopy, 227- 

28 
inclusions, 56-59 

nuclear, 60-61 
intact particles 

nucleus, 234 
intracellular study, 225 
in vitro synthesis, 227 
local lesion development, 

47 
movement pathway, 68 
nuclear synthesis site 
autoradiographic studies, 
234 
cytological observation, 
234 
microspectrophotometry, 
232-33 
protein synthesis site 

cytoplasm, 233 
striate material, 56, 58 
synthesis, 56, 61 

hypothesis, 241 
tomato resistance, 137, 141- 

42, 147, 152 
recessive resistance, 
142 
transport, 48 
X-body, 59-60 

nucleus, 61 

X-protein, 59-60 


Tobacco (Nicotiana) 


cucumber mosaic virus 
aggregates, 53 
curly top, 99 
hypersensitivity 
pathogenic bacterium test, 
37 
lettuce necrotic yellows vi- 
rus, 54 











Peronospora epiphytotic, 
380 
Pseudomonas 
angulata, 30 
solanacearum, 27-28 
resistance 
Pseudomonas tabaci, 19 
severe etch virus 
nucleus, 56, 61 
: TMV 
55, chloroplast association, 
55, 230-32 
p growth disturbance, 46 
inclusions, 56-58 
induced multiplication, 48- 
49 
local lesion development, 
47 
ol nucleus, 56 
RNA composition, 231 
striate material, 56, 58 
synthesis, 56 
tissue resistance, 48 
vacuoles, 53 
tobacco etch virus synthesis 
site, 234 
; tobacco necrosis virus syn- 
‘ thesis site, 234 
; TSWV synthesis, 233 
Tobacco etch virus 
aggregates, 53 
nuclear inclusion bodies, 60- 
61 
synthesis site, 234 
Tobacco necrosis virus 
synthesis site, 234 
Tobacco rattle virus 
golgi body association, 240 
nuclear association, 235 
Trichidorus transmission, 
254 
Tobacco ringspot virus 
low temperature preserva- 
tion, 337 
Tomato (Lycopersicon) 
Botrytis calcium control, 
153 
calcium deficiency 
blossom end rot, 147-48 
fruit cracking, 146 
L- chill 
disease resistance decrease, 
395 
combined resistances, 151- 
52 
curly top, 99 
disease resistance 
calcium role, 153 
Erwinia ananas, 148 
fruit cracking 
cause, 146 
side effects, 146 
hereditary disease resistance 
ammonium lesions, 151 
anthracnose, 140 
bacterial wilt, 140-41 
black spot, 139 
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blossom end rot, 147-48 
blotchy ripening, 148 
catface, 150 
chemicals, 151 
chilling injury, 149-50 
cladosporium, 134, 136- 
37 
cloud, 148 
combined resistances, 151- 
52 
crease stem, 150 
curly top, 144 
early blight, 135-36 
enzymatic breakdown, 148- 
49 
fruit cracking, 146-47 
fusarial wilt, 134-36, 140, 
144-45 
green gel, 150 
grey leaf spot, 134, 136, 
145 
greywall, 148 
I-gene, 134-35 
late blight, 138-39, 152 
mechanism, 152-53 
National Screening Pro- 
gram, 131, 133 
potato virus Y, 143-44 
requirements, 132-33 
septoria leafspot, 139- 
40 
Southern Tomato Exchange 
Program, 133 
spotted wilt, 142-43 
TMV, 137, 141-42, 152 
tomato etch virus, 143 
Ve-gene, 138 
Verticillial wilt, 138, 144, 
152 
hypersensitivity test, 37 
Marglobe 
nailhead spot resistance, 
133 
Meloidogyne resistance, 145- 
46, 152 
postharvest disease control 
heat, 396 
iodine, 404 
irradiation, 398 
nitrogen trichloride, 404 
o-phenylphenol, 408 
MV 


induced multiplication, 48- 
49 

pinocytosis, 65 

synthesis, 56 

synthesis site, 234, 
238 

Verticillium, 211 

chlamydospore forms, 212- 
13 

distribution, 209 

temperature reactions, 
209 

tricorpus, 213 

virulence, 210 


Tomato etch, 142 
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tomato resistance, 143 


Tomato ringspot virus 


apices abnormality, 48 
necrosis spread, 47 
synthesis site, 242 


Tomato spotted wilt virus 


(TSWV) 
Brazilian strain (viracabeca 
virus) 
endoplasmic reticulum, 
54-55 
size, 68 
synthesis 
root tip, 235 
site, 239, 242 
tobacco, 233 


Toxins, 30 
Triazines, 295-96, 301 


decomposition, 305 
soil distribution ratios, 
299 


Trichloracetic acid (TCA) 


properties, 291 
sorption, 297 
organic matter, 297-98 


2, 3, 6-Trichlorobenzyloxypro- 


panol, 295 


Trichloroethylene 


postharvest disease control, 
407 


Trichoderma lignorum, 406, 


410 


Trichodorus spp. 


female gonad number, 252 
phytoparasites, 254 
spear, 250 


Trichotylenchus spp. 


corpus, 251 
systematic position, 258- 
60 


Trifluralin, 300, 302 
Trifolium (see Clover) 
Tristeza virus 


in phloem, 50 
callose accumulation, 
51 
symptoms, 50-51 
vegetative spread, 90 


Triticum (see Wheat) 
Trophurus spp. 


systematic position, 259 


Tryptophan 


diseased tissue, 81 


Tulip (Tulipa) 


cucumber mosaic 
necrosis, 47 


Tulip mosaic 


aggregates, 53 


Turnip yellow mosaic virus 


chloroplast association, 
55 

localization, 239 

vacuoles, 53 

virus-RNA chloroplast asso- 
ciation, 231 

X-bodies, 60 


Tylenchida 
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classification, 255-62 
schemes, 255-59 
cuticle, 249 
esophageal glands, 251 
esophagus, 250 
female reproductive system, 
252 
stylet morphology, 250 
taxonomic scheme, 259- 
62 
Tylenchorhynchus spp. 
cuticle, 250 
systematic position, 257, 
259-60 
Tylenchulidae 
male gonad, 252 
Tylenchulus spp. 
male gonad, 252 
Tylose development 
Pierce's disease, 52 
Type culture collections 
distribution, 338 
financing, 329 
functions, 319-42 
original isolate mainte- 
nance, 326 
reference strains, 326 
tissue culture cells, 327 
list, 320-26 
maintenance, 319-42 
accessioning, 329-30 
culture characterization, 
330 
duplicate repository, 
338 
preservation methods, 330- 
37 
seed stock system, 338 
organization, 319 
ATCC, 328-29 
preservation methods 
low-temperature freezing, 
331, 334 
low-temperature preserved 
organism, 335-37 
lyophilization, 330-31, 
334 
lyophilized organisms list, 
332-33 
Tyrosine ammonia lyase, 79 
Tyrosine increase 
rust infection, 79 


U 


Umbelliferone, 80 
Urea 
herbicides, 295, 298, 
301 
hydrogen bond cleavage, 34 
Uredinales 
dolipore septum lack, 353 
Uridine 
RNA synthesis, 56 
Uridine-H® 
virus synthesis studies, 
234-39 
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Ustilaginales 
dolipore septum lack, 353 


Vv 


Vacuolate body (see X-body) 
Vapor-pressure deficit, 270 
Venturia inaequalis, 113 
antimycin-A 
pathogenicity, 123 
resistance, 112 
resistance gene, 114, 
123 
Verticillium 
affine, 204-5 
albo-atrum, 201-3 
anastomosis, 210, 214 
conidia, 210 
haustorial penetration re- 
action, 364 
microsclerotia germination, 
215-16 
resting mycelium forma- 
tion, 208-9 
soil survival, 216-17 
spread in soil, 217-18 
strains, 211 
tomato resistance, 138 
types, 206 
variation, 206-7 
V. dahlia relationship, 205- 
7 


albo-atrum var. caespitosom, 
206 

albo-atrum var. caespitosom 
f. pallens, 206, 214 

albo-atrum var. dahliae, 
207 

albo-atrum var. menthae, 
207, 211 

albo-atrum var. tuberosum, 
206 

albo-minimum, 201-2 

amaranti, 202 

anastomosis, 214 

aphidum, 201 

armoraciae, 211-12 

buxi 

possible synonyms, 201- 

2 


chlamydospore forms, 212 
chlamydosporium, 201 
cinnabarinum, 204-5 
coccorum, 202 
compactiusculum, 202 
dahliae, 201 
anastomosis, 210, 214 
biotin requiring types, 
211 
conidia, 210 
microsclerotial classifica- 
tion, 206 
microsclerotial formation, 
208-9 
microsclerotial germina- 
tion, 216 
morphology, 210 


nonhost survival, 217 
nuclear behavior, 214-15 
root inhabitant, 218 
soil populations, 216-17 
strains, 211 
temperature reaction, 
209 
tomato resistance, 138 
V. albo-atrum relation- 
ship, 205-11 
dahliae var. longisporium, 
211 
duboys, 202 
excluded species, 202-4 
foexii, 202 
hemileiae, 202 
heterokaryosis, 212 
lateritium 
synonyms, 204-5 
lecanii, 202 
malthousei 
classification, 204 
microsclerotia germination, 
215-16 
microsclerotial types, 206- 
8 


stability, 208 
nigrescens, 212 
chlamydospore germination, 
216 
microsclerotial germina- 
tion, 216 
nuclear behavior, 214- 
15 
soil persistance, 217-18 
nubilum, 212 
chlamydospore germination, 
216 
microsclerotial germina- 
tion, 216 
nuclear behavior, 214- 
15 
soil persistance, 217-18 
nuclear behavior, 214-15 
ovatum, 211-12 
psalliotae, 204 
pulverulentum, 202 
resting mycelium types, 
206-8 
rhizophagum, 202 
ruberrimum, 204-5 
rufum, 204-5 
serrae, 202 
soil survival and spread, 
216-17 
speciation, 201-22 
colony color, 201 
cultural variation, 201 
nonvascular species, 204- 
5 
synonyms, 201-2 
vascular species, 205-14 
theobromae, 201 
maneb control, 402 
tracheiphyllum, 211 
tricorpus, 213, 
218 


en 





microsclerotial germina- 
5 tion, 215-16 
nuclear behavior, 214- 
15 
soil persistance, 217 
vilmorinii, 203 
virulence, 210-11 
white variants, 213-14 
virulence, 214 
Verticillium wilt 
, disease resistance, 78, 
152 
Vicia (see Broadbean) 
Vigna (see Cowpea) 
Viomycin, 125 
Viracabeca virus (see Tomato 
spotted wilt virus) 
Virology, 5 
} Virulence 
; bacteria, 24 
definition, 18 
Viruses 
aggregates, 52-53 
endoplasmic reticulum, 
- 54 
; attenuation 
host passage, 94 
autoradiographic studies 
on, limitations, 226-27 
chloroplast synthesis site 
cell fractionation, 230- 
31 
cytological observations, 
230 
immunomicroscopy, 231- 
32 
mn, cytoplasm synthesis site, 
242 
autoradiography, 239-40 
cell fractionation, 240 
cytochemical methods, 239- 
40 
cytological observations, 
239 
diseases 
discovery, 2 
dissemination 
host introduction, 91-92 
vector adaptation, 95-96 
vector movement, 93-94 
vegetative propagation, 90- 
91 
distribution in host cell 
chloroplast, 55-56 
cytoplasm, 52-53 
endoplasmic reticulum, 54- 
55 
nucleus, 56 
vacuole, 53 
electron microscope study 
particle viral nature estab- 
lishment, 225 
hyperplasia, 46 
inclusion bodies, 46, 225 
infection 
anatomy, 45-76 
intracellular synthesis 
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sites, 223-46 

autoradiographic studies, 
226-27 

cell fractionation methods, 
227 

chloroplasts, 229-32 

cytochemical studies, 226- 
27 

cytological methods, 225 

cytoplasm, 239-40 

general study methods, 
223-24 

immunomicroscopy, 227- 
28 

microspectrophotometric 
studies, 224-25 

nucleus, 232-39 

observational methods, 
224 

in vitro synthesis 
TMV, 227 
leafhopper transmitted 

dissemination factors, 90- 
96 

egg passage, 88-89 

epidemiology, 87-108 

future spread, 103-5 

host association, 89 

origin, 88-90 

spread, 89-90 

typical symptoms, 87- 
88 


vector relationship, 88 
local lesion 
development, 47-48 
membrane penetration, 53, 
62 
meristem invasion 
failure, 48 
metabolic control, 48-49 
morphogenesis, 61 
mosaic, 50, 63 
growth disturbances, 46 
inclusions, 60 
necrosis, 46-47 
mutation, 94 
nuclear envelope, 55, 
62 
nucleus synthesis site 
autoradiographic methods, 
234-37 
cell fractionation, 235 
cytochemical methods, 
234-35 
cytoplasm movement, 232 
immunomicroscopy, 235, 
238 
microspectrophotometry, 
232-33 
nuclear envelope, 234 


pathways 


cytoplasmic streaming, 68- 
69 

host entry, 63-66 

within host, 66-68 


phloem degeneration, 49- 


51 
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callose accumulation, 
51 
hyperplastic growth, 51 
leafhopper transmitted, 
50-51, 88 
necrotic obliteration, 51 
pollen transmission 
barley stripe, 49 
preservation 
low temperature, 337 
lyophilization, 333 
protein synthesis site, 240 
seed transmission 
failure, 49 
soil-borne 
vectors, 5-6 
synthesis 
hypothesis, 241 
sites, 62 
systemic invasion 
spread, 48 
water conducting cells, 54 
xylem invasion, 51-52, 
88 
introduction, 63 
TMV, 53 
yellows, 50, 63 
inclusions, 60 
Vitis (see Grape) 
Volutella buxi, 201-2 


Ww 


Western yellows virus, 55 
Western X-disease 
host introduction, 92 
Wheat (Triticum) 
folic acid forms, 81 
Gibberella zeae, 4 
Ophiolobus graminis, 9 
resistance factors 
aglycons, 78 
esters, 79-80 
rust infection 
amino acid increase, 
79 
environment effect, 185 
resistance genes, 187, 
190 
sulfonamide inhibition, 
81 
Wheat streak virus 
aggregates, 53 
Woronin bodies, 352 
Ascodesmis, 357-59 
Wound-tumor virus, 46 
tissue distribution, 48 


x 


Xanthomonas 
juglandis 
hypersensitivity, 28 
malvacearum 
symptom expression, 38 
phaseoli 
host multiplication, 23 
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phaseoli var. fuscans 
host multiplication, 23 
symptom expression, 


vesicatoria 
hypersensitivity, 26 
Xanthomonas spp. 
bean pod symptoms, 22 
hypersensitivity, 37 
host specificity, 38 
X-body, 59, 62, 224, 233- 
34 


Xiphinema spp. 
species number, 255 
species separation, 255 
systematic position, 254- 
55 
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Z-organ, 252 
X-protein, 59-60 
Xylem 

virus 

invasion, 51-52 
movement speed, 67- 
68 

pathway, 63-64 


Y 


Yeast 
actidione resistance, 
116 
mechanism, 118-19 
Yellow leafroll of peach, 
50 


Yellowspot of pineapple, 142 
Z 


Zea (see Corn, Maize) 
Zineb, 113, 307 
rust control, 193 
solubility, 291 
Ziram, 113, 402 
Zoospores 
flagellar retraction, 360 
structure, 356 
flagella, 356 
Z-organ, 252 
Zygotylenchus spp. 
systematic position, 257, 
260 





